Mature female rats were immunized with BSA-conjugates of oestradiol17\g=b\-6-carboxymethyloxime or progesterone-11-hemisuccinate. Sera It is believed that the pre-ovulatory surge of LH, which occurs in the rat on the afternoon of pro-oestrus, depends on oestrogen secretion (Schwartz 8c 
McCormack 1972). Several reports (Everett 1961; Goldman et al. 1969; Uchida et al. 1972) suggest that progesterone, too, may have a role in facilitating the release of LH. In acute experiments, administration of antibodies to Oe2-17-BSA to rats up to 15 h prior to the expected LH surge have been shown to prevent the LH surge and block ovulation (Ferin et al. 1968) , whereas in¬ jection of antibodies to progesterone had no effect on ovulation (Ferin et al. 1969) . Passive immunization with antisera to progesterone during gestation resulted in interruption of pregnancy when carried out on day 10 or 11 but not on day [5] [6] [7] (Raziano el al. 1972; Csapo et al. 1975 ).
We studied the chronic effect of active immunization with steroid hormones on the oestrous cycle of the rat and on pregnancy. Steroids coupled to protein at sites remote from the functional groups essential for hormonal activity were used as antigens. Such conjugates have been shown to produce antibodies which discriminate between closely related gonadal hormones (Lindner et 
Immunization
Groups of fifteen rats were immunized with bovine serum albumin (BSA), oestra¬ diol-17/?-6-carboxymethyloxime conjugate (Oe.>-BSA) or with progesterone-11-hemisuccinate conjugate (P-ll-BSA) Lindner Se Bauminger 1974) . Antigen (0.5 mg in 0.3 ml 0.9 % saline) was emulsified with an equal volume of complete Freund's adjuvant. This emulsion was administered to rats by injection into multiple intradermal and subcutaneous sites at 2 week intervals. A total of 5 in¬ jections were given.
Blood collection
For the determination of antibody titer, the animals were bled by heart puncture under light ether anaesthesia two weeks after the third and again two weeks after the fifth antigen injection, i. e. 45 days and 75 days after the initial antigen injection, and the sera were separated. Additional plasma samples collected on the afternoon (17.30-18 .00 h) of pro-oestrus or dioestrus 2-3 weeks after the 5th antigen injection were analyzed for LH and progesterone concentration.
Titration of anlisera to steroids
The binding efficiency of antisera to steroids is expressed as the percentage of a fixed amount of labelled antigen bound by the antiserum at the dilution specified.
Various dilutions of antisera were incubated with 10 pg of [6,7-3H] 
RESULTS
Immune response to oestradiol-and progesterone-conjugates Rats immunized with P-11-BSA or with Oe2-6-BSA produced antibodies directed to the steroid moiety as determined by their ability to bind 3H-steroids. The titre of the antisera increased beween the 45th day and the 75th day after the first antigen injection (Table 1) . (Fig. 1) .
The control group showed the expected elevation of plasma progesterone (Table 3 ). In three of these, the vaginal smear became cornified before the fourth day after coitus, indicating failure of conception or preimplantation breakdown of pregnancy. In the remaining four animals, blood appeared in the vaginal smear at various times between day 9-16 post- The pre-ovulatory discharge of LH is believed to be triggered by a rise in plasma oestrogen level, acting as a positive feedback agent (Ferin et al. 1974; Knobil 1974) . It is therefore not surprising that active immunization against oestradiol, which should prevent the free plasma oestradiol level from rising, resulted in the absence of spontaneous cyclic discharges of LH (Fig. 1) ; and that properly timed passive immunization against this steroid prevented both the LH surge (Neill et al. 1971 ) and ovulation (Ferin et al. 1969) anovulatory by treatment with chlorpromazine on the day of pro-oestrus (Harrington et al. 1967) . Similar effects of mating on gonadotrophin discharge were observed by Everett (1952) and by Taleisnik et al. (1966) .
Oestrogen is also essential for ovum implantation (reviewed by De Feo 1967) , though much lower concentrations of oestrogen than those present on the day of pro-oestrus will suffice to permit this response (Nimrod et al. 1972) . The antiserum to Oe2-6-BSA used in this study (Lindner et (Swerdloff et al. 1972; Uchida et al. 1972 ). Animals immunized against progesterone indeed showed no regular LH surges, though occasional break-through discharges were observed. Although some of the progesterone-immunized rats conceived upon mating, possibly due to reflex ovulation as discussed above (cf. Dempsey & Searles 1943; Everett 1952; Taleisnik et al. 1966; Harrington et al. 1967 ), none of these delivered normal young. The vaginal smear patterns suggested that some of the animals had pregnancies with embryonic résorption during early or mid-gestation. Other investigators (Raziano et al. 1972; Csapo et al. 1975) reported that passive im¬ munization with anti-progesterone sera had variable results when applied during the perinidatory period, but consistently interrupted pregnancy when carried out at mid-pregnancy. Progesterone is considered essential for ovum implantation as well as subsequent maintenance of pregnancy. Although total circulating progesterone levels in the immunized animals were very high, it appears that this progesterone was not physiologically available.
